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Description

FIELD

[0001] The present disclosure relates generally to gas
turbine engines and, more particularly, to apparatus and
methods used to assist start-up of gas turbine engines.

BACKGROUND

[0002] Gas turbine engines, such as those used to
power modern commercial and military aircraft, typically
include a fan section, a compressor section, a combustor
section and a turbine section. During operation, air is
pressurized in the compressor section and mixed with
fuel and burned in the combustor section to generate hot
combustion gases. The hot combustion gases are then
communicated through the turbine section, which ex-
tracts energy from the gases to power the compressor
section, the fan section and various other loads occurring
within or proximate the gas turbine engine. Many engine
configurations split the compressor section and the tur-
bine section into high pressure and speed sections and
low pressure and speed sections, each having blades
mounted on respective high speed and low speed spools.
A typical engine core flow path extends sequentially
through the low compressor section, the high compressor
section, the combustor section, the high turbine section
and the low turbine section.
[0003] At start-up, the turbine section of the gas turbine
engine has not begun to fully provide power. Thus, driving
the compressor section may be more challenging than it
will generally be at steady state or design conditions.
Accordingly, gas turbine engines may include one or
more bleed valves to bleed air away from the core flow
path at the compressor section during start-up and there-
by reduce the load required to drive the compressor.
[0004] US 2017/268423 A1 describes a bleed control
system for a gas turbine engine of an aircraft.
[0005] US 2018/163627 A1 describes an engine driven
environmental control system air circuit.
[0006] US 2014/250898 A1 describes bleed air sys-
tems for use with aircrafts and related methods.

SUMMARY

[0007] From a first aspect of the invention, there is pro-
vided a system for bleeding air from a core flow path of
a gas turbine engine as recited in claim 1.
[0008] In various embodiments, the compressor sec-
tion includes a high pressure section and a low pressure
section and the first access point to the core flow path is
positioned proximate the high pressure section. In vari-
ous embodiments, the first access point to the core flow
path is positioned proximate a first downstream stage of
the high pressure section.
[0009] In various embodiments, the first air motor outlet
is configured to exhaust the bleed air to a bypass flow

path of the gas turbine engine. In various embodiments,
the second air motor outlet is configured to exhaust the
pressurized air to the bypass flow path of the gas turbine
engine.
[0010] In various embodiments, the air motor includes
an air motor compressor section and an air motor turbine
section. In various embodiments, the first air motor inlet
is configured to deliver the bleed air to the air motor com-
pressor section and the second air motor inlet is config-
ured to deliver the pressurized air to the air motor turbine
section.
[0011] In various embodiments, the first access point
to the core flow path is positioned proximate a core flow
path compressor section of the gas turbine engine. In
various embodiments, the first access point to the core
flow path is positioned proximate a first downstream
stage of a high pressure section of the core flow path
compressor section. In various embodiments, the air mo-
tor is driven by a pressurized air source or an electric
motor.
[0012] A gas turbine engine is disclosed. In various
embodiments, the gas turbine engine includes a com-
pressor section, a combustor section and a turbine sec-
tion configured to provide for a core flow path extending
through the gas turbine engine; a bleed valve having a
bleed valve inlet configured to receive a bleed air from a
first access point to the core flow path and a bleed valve
outlet; and an air motor having a first air motor inlet con-
figured to receive the bleed air from the bleed valve outlet
and a first air motor outlet configured to exhaust the bleed
air, the air motor configured to pump the bleed air from
the core flow path of the gas turbine engine.
[0013] In various embodiments, a second air motor in-
let is configured to receive a pressurized air from a pres-
surized air source and a second air motor outlet is con-
figured to exhaust the pressurized air, the compressor
section includes a high pressure section and a low pres-
sure section and the first access point to the core flow
path is positioned proximate a first downstream stage of
the high pressure section.
[0014] In various embodiments, the air motor includes
an air motor compressor section and an air motor turbine
section, wherein the first air motor inlet is configured to
deliver the bleed air to the air motor compressor section
and the second air motor inlet is configured to deliver the
pressurized air to the air motor turbine section, and
wherein the first air motor outlet is configured to exhaust
the bleed air to a bypass flow path of the gas turbine
engine and the second air motor outlet is configured to
exhaust the pressurized air to the bypass flow path.
[0015] A method of starting a gas turbine engine having
a core flow path compressor section, a combustor section
and a core flow path turbine section configured to provide
for a core flow path extending through the gas turbine
engine is disclosed. In various embodiments, the method
includes the steps of rotating the core flow path compres-
sor section and the core flow path turbine section; open-
ing a first access point to the core flow path to direct a
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bleed air from the core flow compressor section to an air
motor compressor section of an air motor; directing a
pressurized air from a pressurized air source to an air
motor turbine section of the air motor; driving the air motor
turbine section using the pressurized air to drive the air
motor compressor section to pump the bleed air from the
first access point; and igniting the combustor section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete un-
derstanding of the present disclosure, however, may best
be obtained by referring to the following detailed descrip-
tion and claims in connection with the following drawings.
While the drawings illustrate various embodiments em-
ploying the principles described herein, the drawings do
not limit the scope of the claims.

FIG. 1 is a schematic view of a gas turbine engine,
in accordance with various embodiments;
FIG. 2 is a schematic view of a power assisted bleed
system, in accordance with various embodiments;
and
FIG. 3 described a method of starting a gas turbine
engine, in accordance with various embodiments.

DETAILED DESCRIPTION

[0017] The following detailed description of various
embodiments herein makes reference to the accompa-
nying drawings, which show various embodiments by
way of illustration. While these various embodiments are
described in sufficient detail to enable those skilled in the
art to practice the disclosure, it should be understood that
other embodiments may be realized and that changes
may be made without departing from the scope of the
disclosure. Thus, the detailed description herein is pre-
sented for purposes of illustration only and not of limita-
tion. Furthermore, any reference to singular includes plu-
ral embodiments, and any reference to more than one
component or step may include a singular embodiment
or step. Also, any reference to attached, fixed, connect-
ed, or the like may include permanent, removable, tem-
porary, partial, full or any other possible attachment op-
tion. Additionally, any reference to without contact (or
similar phrases) may also include reduced contact or
minimal contact. It should also be understood that unless
specifically stated otherwise, references to "a," "an" or
"the" may include one or more than one and that refer-
ence to an item in the singular may also include the item
in the plural. Further, all ranges may include upper and
lower values and all ranges and ratio limits disclosed
herein may be combined.
[0018] Referring now to the drawings, FIG. 1 schemat-
ically illustrates a gas turbine engine 20. The gas turbine
engine 20 is disclosed herein as a two-spool turbofan

that generally incorporates a fan section 22, a compres-
sor section 24, a combustor section 26 and a turbine
section 28. The fan section 22 drives air along a bypass
flow path B in a bypass duct defined within a nacelle 15,
while the compressor section 24 drives air along a core
or primary flow path C for compression and communica-
tion into the combustor section 26 and then expansion
through the turbine section 28. Although depicted as a
two-spool turbofan gas turbine engine in the disclosed
non-limiting embodiment, it should be understood that
the concepts described herein are not limited to use with
two-spool turbofans as the teachings may be applied to
other types of turbine engines.
[0019] The gas turbine engine 20 generally includes a
low speed spool 30 and a high speed spool 32 mounted
for rotation about an engine central longitudinal axis A
relative to an engine static structure 36 via several bear-
ing systems 38. It should be understood that various
bearing systems at various locations may alternatively
or additionally be provided and the location of the several
bearing systems 38 may be varied as appropriate to the
application. The low speed spool 30 generally includes
an inner shaft 40 that interconnects a fan 42, a low pres-
sure compressor 44 and a low pressure turbine 46. The
inner shaft 40 is connected to the fan 42 through a speed
change mechanism, which in this gas turbine engine 20
is illustrated as a fan drive gear system 48 configured to
drive the fan 42 at a lower speed than the low speed
spool 30. The high speed spool 32 includes an outer shaft
50 that interconnects a high pressure compressor 52 and
a high pressure turbine 54. A combustor 56 is arranged
in the gas turbine engine 20 between the high pressure
compressor 52 and the high pressure turbine 54. A mid-
turbine frame 57 of the engine static structure 36 is ar-
ranged generally between the high pressure turbine 54
and the low pressure turbine 46 and may include airfoils
59 in the core flow path C for guiding the flow into the
low pressure turbine 46. The mid-turbine frame 57 further
supports the several bearing systems 38 in the turbine
section 28. The inner shaft 40 and the outer shaft 50 are
concentric and rotate via the several bearing systems 38
about the engine central longitudinal axis A, which is col-
linear with longitudinal axes of the inner shaft 40 and the
outer shaft 50.
[0020] The air in the core flow path C is compressed
by the low pressure compressor 44 and then the high
pressure compressor 52, mixed and burned with fuel in
the combustor 56, and then expanded over the high pres-
sure turbine 54 and low pressure turbine 46. The low
pressure turbine 46 and the high pressure turbine 54 ro-
tationally drive the respective low speed spool 30 and
the high speed spool 32 in response to the expansion. It
will be appreciated that each of the positions of the fan
section 22, the compressor section 24, the combustor
section 26, the turbine section 28, and the fan drive gear
system 48 may be varied. For example, the fan drive gear
system 48 may be located aft of the combustor section
26 or even aft of the turbine section 28, and the fan section
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22 may be positioned forward or aft of the location of the
fan drive gear system 48.
[0021] Referring now to FIG. 2, a schematic view of a
system 200 for bleeding air from a core flow path C of a
gas turbine engine, such as, for example, the gas turbine
engine 20 described above with reference to FIG. 1, is
provided. In various embodiments, the system 200 in-
cludes a bleed valve 202 having a bleed valve inlet 204
and a bleed valve outlet 206. The bleed valve inlet 204
is configured to receive a bleed air from a first access
point 208 to the core flow path C. The system 200 further
includes an air motor 210. In various embodiments, the
air motor 210 includes a first air motor inlet 212 configured
to receive the bleed air from the bleed valve outlet 206
and a first air motor outlet 214 configured to exhaust the
bleed air. The air motor 210 may further include a second
air motor inlet 216 configured to receive a pressurized
air from a pressurized air source 218 and a second air
motor outlet 220 configured to exhaust the pressurized
air. While the air motor 210 and the bleed valve 202 are
described herein as comprising separate components,
the disclosure contemplates incorporation of both com-
ponents into a single unit.
[0022] In various embodiments, the air motor 210 in-
cludes an air motor compressor section 222 and an air
motor turbine section 224. In various embodiments, the
first air motor inlet 212 is configured to deliver the bleed
air to the air motor compressor section 222 and the sec-
ond air motor inlet 216 is configured to deliver the pres-
surized air to the air motor turbine section 224. With such
an arrangement, the pressurized air may be used to drive
the air motor turbine section 224 which, in turn, drives
the air motor compressor section 222. In various embod-
iments, driving the air motor compressor section 222
serves to pump the bleed air from the first air motor inlet
212 (or from the first access point 208 to the core flow
path C) to the first air motor outlet 214.
[0023] In various embodiments, the first access point
208 to the core flow path is positioned proximate a core
flow path compressor section 230 of the gas turbine en-
gine. In various embodiments, the core flow path com-
pressor section 230 includes a low pressure section 232
and a high pressure section 234 positioned downstream
of the low pressure section 232. Schematically, the low
pressure section 232 and the high pressure section 234
may be separated by a dividing line 236 and are each
connected, respectively, to corresponding low and high
pressure sections of a core air flow path turbine section
238 via corresponding low and high speed spools. In var-
ious embodiments, the core flow path compressor sec-
tion 230 may include one or more compressor stages
240 (each stage including a rotor section and a stator
section).
[0024] In various embodiments, the first access point
208 to the core flow path C is positioned proximate a first
downstream stage 242 of the high pressure section 234
of the core flow path compressor section 230. In various
embodiments that fall outside the scope of the present

invention, the pressurized air source 218 is configured
to receive the pressurized air from a second access point
244 to the core flow path C positioned proximate a second
downstream stage 246 of the high pressure section 234
of the core flow path compressor section 230. In various
embodiments, the second downstream stage 246 is lo-
cated downstream of the first downstream stage 242 and,
thus, contains pressurized air at a higher pressure than
is the first downstream stage 242 of the high pressure
section 234.
[0025] In various embodiments, the first air motor outlet
214 is configured to exhaust the bleed air to a bypass
flow path B of the gas turbine engine. In similar fashion,
the second air motor outlet 220 may be configured to
exhaust the pressurized air to the bypass flow path B of
the gas turbine engine. In various embodiments, the
bleed air may be exhausted to the bypass flow path B
via a first conduit 250 configured to expel a bleed air
stream 252 and the pressurized air may be exhausted
to the bypass flow path B via a second conduit 254 con-
figured to expel a pressurized air stream 256.
[0026] While the foregoing describes the pressurized
air source 218 as being configured to receive the pres-
surized air from a second access point 244 to the core
flow path C, the disclosure is directed to the pressurized
air source 218 being configured to receive the pressu-
rized air from an external pneumatic source 260. The
external pneumatic source comprises one or more of an
auxiliary power unit 262 (e.g., an APU positioned on an
aircraft) and a ground power unit 264, which may also
comprise an auxiliary power unit. In addition, while the
foregoing describes use of a pressurized air to drive the
air motor 210, thereby pumping the bleed air from the
first air motor inlet 212 (or from the first access point 208
to the core flow path C) to the first air motor outlet 214,
the disclosure contemplates driving the air motor 210 us-
ing an electric motor 290 which, in various embodiments,
may be coupled to the air motor compressor section 222
either directly or via a shaft 292. Stated otherwise, the
air motor turbine section 224 may be replaced by the
electric motor 290. Further, in various embodiments, use
of the electric motor 290 to drive the air motor compressor
section 222 may obviate the need for the pressurized air
source 218, the second air motor inlet 216, the second
air motor outlet 220 and the accompanying conduits for
transporting the pressurized air to drive the air motor 210
(the air motor compressor section 222). Alternatively, in
various embodiments, the electric motor 290 and the
pressurized air source 218 may be used in conjunction
with one another to drive the air motor 210, thereby driv-
ing the air motor compressor section 222 to pump bleed
air from the compressor section during start-up of the
engine.
[0027] In various embodiments, the system 200 may
include a controller 270, such as, for example, a full au-
thority digital engine control (FADEC). The FADEC may
be configured, for example, to control opening and clos-
ing of the bleed valve 202 and to control opening and
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closing of a pressurized air valve 272. In various embod-
iments, the FADEC may control opening and closing of
the pressurized air valve 272, whereby the pressurized
air may be conveyed to the bleed valve 202 via a conduit
274 and then used to activate a pressure sensor 276 that
is used to control opening and closing of the bleed valve
202. In various embodiments, the conduit 274 may be
replaced by an electrical line configured to carry a charge
or data used to trigger a solenoid configured to open and
close the bleed valve 202.
[0028] Referring now to FIG. 3, a method 300 of start-
ing a gas turbine engine is disclosed. In various embod-
iments, the gas turbine engine has a core flow path com-
pressor section, a combustor section and a core flow
path turbine section configured to provide for a core flow
path C extending through the gas turbine engine. In var-
ious embodiments, the method 300 includes a first step
302 of rotating the core flow path compressor section
and the core flow path turbine section. The rotation may
be accomplished, in various embodiments, by a starter
motor or the like. A second step 304 includes opening a
first access point to the core flow path C to direct a bleed
air from the core flow compressor section to an air motor
compressor section of an air motor. A third step 306 in-
cludes directing a pressurized air from a pressurized air
source to an air motor turbine section of the air motor. A
fourth step 308 includes driving the air motor turbine sec-
tion using the pressurized air to drive the air motor com-
pressor section to pump the bleed air from the first access
point to an exhaust. A fifth step 310 includes igniting the
combustor section once the core flow path compressor
section and the core flow path turbine section have
reached sufficient rotational velocity.
[0029] Benefits, other advantages, and solutions to
problems have been described herein with regard to spe-
cific embodiments. Furthermore, the connecting lines
shown in the various figures contained herein are intend-
ed to represent exemplary functional relationships and/or
physical couplings between the various elements. It
should be noted that many alternative or additional func-
tional relationships or physical connections may be
present in a practical system. However, the benefits, ad-
vantages, solutions to problems, and any elements that
may cause any benefit, advantage, or solution to occur
or become more pronounced are not to be construed as
critical, required, or essential features or elements of the
disclosure. The scope of the disclosure is accordingly to
be limited by nothing other than the appended claims, in
which reference to an element in the singular is not in-
tended to mean "one and only one" unless explicitly so
stated, but rather "one or more." Moreover, where a
phrase similar to "at least one of A, B, or C" is used in
the claims, it is intended that the phrase be interpreted
to mean that A alone may be present in an embodiment,
B alone may be present in an embodiment, C alone may
be present in an embodiment, or that any combination
of the elements A, B and C may be present in a single
embodiment; for example, A and B, A and C, B and C,

or A and B and C. Different cross-hatching is used
throughout the figures to denote different parts but not
necessarily to denote the same or different materials.
[0030] Systems, methods and apparatus are provided
herein. In the detailed description herein, references to
"one embodiment," "an embodiment," "various embodi-
ments," etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. As used herein, the terms "compris-
es," "comprising," or any other variation thereof, are in-
tended to cover a non-exclusive inclusion, such that a
process, method, article, or apparatus that comprises a
list of elements does not include only those elements but
may include other elements not expressly listed or inher-
ent to such process, method, article, or apparatus.
[0031] Finally, it should be understood that any of the
above described concepts can be used alone or in com-
bination with any or all of the other above described con-
cepts. Although various embodiments have been dis-
closed and described, one of ordinary skill in this art
would recognize that certain modifications would come
within the scope of the invention. Accordingly, the de-
scription is not intended to be exhaustive or to limit the
principles described or illustrated herein to any precise
form. Many modifications and variations falling within the
scope of the claims are possible in light of the above
teaching.

Claims

1. A system for bleeding air from a core flow path (C)
of a gas turbine engine (20), comprising:

a bleed valve (202) having a bleed valve inlet
(204) configured to receive a bleed air from a
first access point (208) to the core flow path (C)
and a bleed valve outlet (206);
an air motor (210) having a first air motor inlet
(212) configured to receive the bleed air from
the bleed valve outlet (206) and a first air motor
outlet (214) configured to exhaust the bleed air,
the air motor (210) configured to pump the bleed
air from the core flow path (C) of the gas turbine
engine (20),
the system further comprising a pressurized air
source (218),
wherein the air motor (210) further comprises a
second air motor inlet (216) configured to re-
ceive a pressurized air from said pressurized air
source (218) and a second air motor outlet (220)
configured to exhaust the pressurized air and
wherein the first access point (208) to the core
flow path (C) is positioned proximate a compres-
sor section (24; 230) of the gas turbine engine
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(20), and
characterised in that the pressurized air
source (218) comprises an external pneumatic
source (260) that includes at least one of an aux-
iliary power unit (262) and a ground power unit
(264).

2. The system of claim 1, wherein the compressor sec-
tion (24; 230) includes a high pressure section (52;
234) and a low pressure section (44; 232) and where-
in the first access point (208) to the core flow path
(C) is positioned proximate the high pressure section
(52; 234).

3. The system of claim 2, wherein the first access point
(208) to the core flow path (C) is positioned proximate
a first downstream stage of the high pressure section
(52; 234).

4. The system of any preceding claim, wherein the first
air motor outlet (214) is configured to exhaust the
bleed air to a bypass flow path (B) of the gas turbine
engine (20).

5. The system of any preceding claim, wherein the sec-
ond air motor outlet (220) is configured to exhaust
the pressurized air to the bypass flow path (B) of the
gas turbine engine (20).

6. The system of any preceding claim, wherein the air
motor (210) includes an air motor compressor sec-
tion (222) and an air motor turbine section (224).

7. The system of claim 6, wherein the first air motor
inlet (212) is configured to deliver the bleed air to the
air motor compressor section (222) and the second
air motor inlet (216) is configured to deliver the pres-
surized air to the air motor turbine section (224).

8. The system of claim 7, wherein the first access point
(208) to the core flow path (C) is positioned proximate
a core flow path compressor section of the gas tur-
bine engine (20).

9. The system of claim 8, wherein the first access point
(208) to the core flow path (C) is positioned proximate
a first downstream stage of a high pressure section
(52; 234) of the core flow path compressor section.

10. The system of any preceding claim, wherein the air
motor (210) is driven by the pressurized air source
(218).

11. The system of any preceding claim, wherein the air
motor (210) is driven by an electric motor.

12. A gas turbine engine (20), comprising:

a compressor section (24; 230), a combustor
section (26) and a turbine section (28) config-
ured to provide for a core flow path (C) extending
through the gas turbine engine (20); and
a system as claimed in claim 1.

13. The gas turbine engine (20) of claim 12, wherein the
compressor section (24; 230) includes a high pres-
sure section (52; 234) and a low pressure section
(44; 232) and wherein the first access point (208) to
the core flow path (C) is positioned proximate a first
downstream stage of the high pressure section (52;
234).

14. The gas turbine engine (20) of claim 13, wherein the
air motor (210) includes an air motor compressor
section (222) and an air motor turbine section (224),
wherein the first air motor inlet (212) is configured to
deliver the bleed air to the air motor compressor sec-
tion (222) and the second air motor inlet (216) is con-
figured to deliver the pressurized air to the air motor
turbine section (224), and wherein the first air motor
outlet (214) is configured to exhaust the bleed air to
a bypass flow path (B) of the gas turbine engine (20)
and the second air motor outlet (220) is configured
to exhaust the pressurized air to the bypass flow path
(B).

15. A method of starting a gas turbine engine (20) having
a core flow path compressor section, a combustor
section (26) and a core flow path turbine section con-
figured to provide for a core flow path (C) extending
through the gas turbine engine (20), comprising:

rotating the core flow path compressor section
and the core flow path turbine section;
opening a first access point (208) to the core
flow path (C) to direct a bleed air from the core
flow compressor section to an air motor com-
pressor section (222) of an air motor (210);
directing a pressurized air from a pressurized
air source (218) to an air motor turbine section
(224) of the air motor (210);
driving the air motor turbine section (224) using
the pressurized air to drive the air motor com-
pressor section (222) to pump the bleed air from
the first access point (208); and
igniting the combustor section (26).

Patentansprüche

1. Entlüftungssystem für Luft aus einem Kernströ-
mungspfad (C) eines Gasturbinenmotors (20), das
Folgendes umfasst:

ein Entlüftungsventil (202), das einen Entlüf-
tungsventileinlass (204), der dazu konfiguriert
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ist, Zapfluft von einem ersten Zugangspunkt
(208) zu dem Kernströmungspfad (C) zu emp-
fangen, und einen Entlüftungsventilauslass
(206) aufweist;
einen Luftmotor (210), der einen ersten Luftmo-
toreinlass (212), der dazu konfiguriert ist, die
Zapfluft von dem Entlüftungsventilauslass (206)
zu empfangen, und einen ersten Luftmotoraus-
lass (214), der dazu konfiguriert ist, um die
Zapfluft auszustoßen, aufweist, wobei der Luft-
motor (210) dazu konfiguriert ist, die Zapfluft aus
dem Kernströmungsweg (C) des Gasturbinen-
motors (20) zu pumpen,
wobei das System ferner eine Druckluftquelle
(218) umfasst,
wobei der Luftmotor (210) ferner einen zweiten
Luftmotoreinlass (216), der dazu konfiguriert ist,
Druckluft von der Druckluftquelle (218) zu emp-
fangen, und einen zweiten Luftmotorauslass
(220), der dazu konfiguriert ist, die Druckluft aus-
zustoßen, umfasst, und wobei der erste Zu-
gangspunkt (208) zu dem Kernströmungspfad
(C) in der Nähe eines Verdichterabschnitts (24;
230) des Gasturbinentmotors (20) positioniert
ist, und
dadurch gekennzeichnet, dass die Druckluft-
quelle (218) eine externe pneumatische Quelle
(260) umfasst, die mindestens eines von einer
Hilfsleistungseinheit (262) und einer Bodenleis-
tungseinheit (264) beinhaltet.

2. System nach Anspruch 1, wobei der Verdichterab-
schnitt (24; 230) einen Hochdruckabschnitt (52; 234)
und einen Niederdruckabschnitt (44; 232) beinhaltet
und wobei der erste Zugangspunkt (208) zu dem
Kernströmungspfad (C) in der Nähe des Hoch-
druckabschnitts (52; 234) positioniert ist.

3. System nach Anspruch 2, wobei der erste Zugangs-
punkt (208) zu dem Kernströmungspfad (C) in der
Nähe einer ersten stromabwärts gelegenen Stufe
des Hochdruckabschnitts (52; 234) positioniert ist.

4. System nach einem der vorstehenden Ansprüche,
wobei der erste Luftmotorauslass (214) dazu konfi-
guriert ist, die Zapfluft zu einem Bypass-Strömungs-
pfad (B) des Gasturbinenmotors (20) auszustoßen.

5. System nach einem der vorstehenden Ansprüche,
wobei der zweite Luftmotorauslass (220) dazu kon-
figuriert ist, die Druckluft zu dem Bypass-Strömungs-
pfad (B) des Gasturbinenmotors (20) auszustoßen.

6. System nach einem der vorstehenden Ansprüche,
wobei der Luftmotor (210) einen Luftmotor-Verdich-
terabschnitt (222) und einen Luftmotor-Turbinenab-
schnitt (224) beinhaltet.

7. System nach Anspruch 6, wobei der erste Luftmo-
toreinlass (212) dazu konfiguriert ist, die Zapfluft an
den Luftmotor-Verdichterabschnitt (222) abzuge-
ben, und der zweite Luftmotoreinlass (216) dazu
konfiguriert ist, die Druckluft an den Luftmotor-Tur-
binenabschnitt (224) abzugeben.

8. System nach Anspruch 7, wobei der erste Zugangs-
punkt (208) zu dem Kernströmungspfad (C) in der
Nähe eines Kernströmungspfad-Verdichterab-
schnitts des Gasturbinenmotors (20) positioniert ist.

9. System nach Anspruch 8, wobei der erste Zugangs-
punkt (208) zu dem Kernströmungspfad (C) in der
Nähe einer ersten stromabwärts gelegenen Stufe ei-
nes Hochdruckabschnitts (52; 234) des Kernströ-
mungspfad-Verdichterabschnitts positioniert ist.

10. System nach einem der vorstehenden Ansprüche,
wobei der Luftmotor (210) durch die Druckluftquelle
(218) angetrieben wird.

11. System nach einem der vorstehenden Ansprüche,
wobei der Luftmotor (210) durch einen Elektromotor
angetrieben wird.

12. Gasturbinenmotor (20), der Folgendes umfasst:

einen Verdichterabschnitt (24; 230), einen
Brennkammerabschnitt (26) und einen Turbi-
nenabschnitt (28), die dazu konfiguriert sind, ei-
nen Kernströmungspfad (C) bereitzustellen, der
sich durch den Gasturbinenmotor (20) erstreckt;
und
ein System nach Anspruch 1.

13. Gasturbinenmotor (20) nach Anspruch 12,
wobei der Verdichterabschnitt (24; 230) einen Hoch-
druckabschnitt (52; 234) und einen Niederdruckab-
schnitt (44; 232) beinhaltet und wobei der erste Zu-
gangspunkt (208) zu dem Kernströmungspfad (C) in
der Nähe einer ersten stromabwärts gelegenen Stu-
fe des Hochdruckabschnitts (52; 234) positioniert ist.

14. Gasturbinenmotor (20) nach Anspruch 13, wobei der
Luftmotor (210) einen Luftmotor-Verdichterabschnitt
(222) und einen Luftmotor-Turbinenabschnitt (224)
beinhaltet, wobei der erste Luftmotoreinlass (212)
dazu konfiguriert ist, die Zapfluft an den Luftmotor-
Verdichterabschnitt (222) abzugeben, und der zwei-
te Luftmotoreinlass (216) dazu konfiguriert ist, die
Druckluft an den Luftmotor-Turbinenabschnitt (224)
abzugeben, und wobei der erste Luftmotorauslass
(214) dazu konfiguriert ist, die Zapfluft zu dem By-
pass-Strömungspfad (B) des Gasturbinenmotors
(20) auszustoßen, und der zweite Luftmotorauslass
(220) dazu konfiguriert ist, die Druckluft zu dem By-
pass-Strömungspfad (B) auszustoßen.
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15. Verfahren zum Starten eines Gasturbinenmotors
(20), der einen Kernströmungspfad-Verdichterab-
schnitt, einen Brennkammerabschnitt (26) und einen
Kernströmungspfad-Turbinenabschnitt aufweist,
die dazu konfiguriert sind, einen Kernströmungspfad
(C) bereitzustellen, der sich durch den Gasturbinen-
motor (20) erstreckt, umfassend:

Rotieren des Kernströmungspfad-Verdichter-
abschnitts und des Kernströmungspfad-Turbi-
nenabschnitts;
Öffnen eines ersten Zugangspunkts (208) zu
dem Kernströmungspfad (C), um Zapfluft von
dem Kernströmungs-Verdichterabschnitt zu ei-
nem Luftmotor-Verdichterabschnitt (222) eines
Luftmotors (210) zu leiten;
Leiten von Druckluft von einer Druckluftquelle
(218) zu einem Luftmotor-Turbinenabschnitt
(224) des Luftmotors (210);
Antreiben des Luftmotor-Turbinenabschnitts
(224) unter Verwendung der Druckluft, um den
Luftmotor-Verdichterabschnitt (222) anzutrei-
ben, um die Zapfluft aus dem ersten Zugangs-
punkt (208) zu pumpen; und
Zünden des Brennkammerabschnitts (26).

Revendications

1. Système pour purger l’air d’un trajet d’écoulement
central (C) d’un moteur à turbine à gaz (20),
comprenant :

une soupape de purge (202) ayant une entrée
de soupape de purge (204) configurée pour re-
cevoir un air prélevé d’un premier point d’accès
(208) au trajet d’écoulement central (C) et une
sortie de soupape de purge (206) ;
un moteur pneumatique (210) ayant une pre-
mière entrée de moteur pneumatique (212) con-
figurée pour recevoir l’air prélevé de la sortie de
soupape de purge (206) et une première sortie
de moteur pneumatique (214) configurée pour
évacuer l’air prélevé, le moteur pneumatique
(210) étant configuré pour pomper l’air prélevé
depuis le trajet d’écoulement central (C) du mo-
teur à turbine à gaz (20),
le système comprenant en outre une source
d’air sous pression (218),
dans lequel le moteur pneumatique (210) com-
prend en outre une seconde entrée de moteur
pneumatique (216) configurée pour recevoir un
air sous pression provenant de ladite source
d’air sous pression (218) et une seconde sortie
de moteur pneumatique (220) configurée pour
évacuer l’air sous pression et dans lequel le pre-
mier point d’accès (208) au trajet d’écoulement
central (C) est positionné à proximité d’une sec-

tion de compresseur (24 ; 230) du moteur à tur-
bine à gaz (20), et
caractérisé en ce que la source d’air sous pres-
sion (218) comprend une source pneumatique
externe (260) qui comporte au moins l’un parmi
un groupe électrogène auxiliaire (262) et un
groupe électrogène de parc (264).

2. Système selon la revendication 1, dans lequel la sec-
tion de compresseur (24 ; 230) comporte une section
haute pression (52 ; 234) et une section basse pres-
sion (44 ; 232) et dans lequel le premier point d’accès
(208) au trajet d’écoulement central (C) est position-
né à proximité de la section haute pression (52 ;
234).

3. Système selon la revendication 2, dans lequel le pre-
mier point d’accès (208) au trajet d’écoulement cen-
tral (C) est positionné à proximité d’un premier étage
aval de la section haute pression (52 ; 234).

4. Système selon une quelconque revendication pré-
cédente, dans lequel la première sortie de moteur
pneumatique (214) est configurée pour évacuer l’air
prélevé vers un trajet d’écoulement de dérivation (B)
du moteur à turbine à gaz (20).

5. Système selon une quelconque revendication pré-
cédente, dans lequel la seconde sortie de moteur
pneumatique (220) est configurée pour évacuer l’air
sous pression vers le trajet d’écoulement de dériva-
tion (B) du moteur à turbine à gaz (20).

6. Système selon une quelconque revendication pré-
cédente, dans lequel le moteur pneumatique (210)
comporte une section de compresseur de moteur
pneumatique (222) et une section de turbine de mo-
teur pneumatique (224).

7. Système selon la revendication 6, dans lequel la pre-
mière entrée de moteur pneumatique (212) est con-
figurée pour fournir l’air prélevé à la section de com-
presseur de moteur pneumatique (222) et la secon-
de entrée de moteur pneumatique (216) est confi-
gurée pour fournir l’air sous pression à la section de
turbine de moteur pneumatique (224).

8. Système selon la revendication 7, dans lequel le pre-
mier point d’accès (208) au trajet d’écoulement cen-
tral (C) est positionné à proximité d’une section de
compresseur de trajet d’écoulement central du mo-
teur à turbine à gaz (20).

9. Système selon la revendication 8, dans lequel le pre-
mier point d’accès (208) au trajet d’écoulement cen-
tral (C) est positionné à proximité d’un premier étage
aval d’une section haute pression (52 ; 234) de la
section de compresseur de trajet d’écoulement cen-
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tral.

10. Système selon une quelconque revendication pré-
cédente, dans lequel le moteur pneumatique (210)
est entraîné par la source d’air sous pression (218).

11. Système selon une quelconque revendication pré-
cédente, dans lequel le moteur pneumatique (210)
est entraîné par un moteur électrique.

12. Moteur à turbine à gaz (20), comprenant :

une section de compresseur (24 ; 230), une sec-
tion de chambre de combustion (26) et une sec-
tion de turbine (28) configurées pour fournir un
trajet d’écoulement central (C) s’étendant à tra-
vers le moteur à turbine à gaz (20) ; et
un système selon la revendication 1.

13. Moteur à turbine à gaz (20) selon la revendication 12,
dans lequel la section de compresseur (24 ; 230)
comporte une section haute pression (52 ; 234) et
une section basse pression (44 ; 232) et dans lequel
le premier point d’accès (208) au trajet d’écoulement
central (C) est positionné à proximité d’un étage aval
de la section haute pression (52 ; 234) .

14. Moteur à turbine à gaz (20) selon la revendication
13, dans lequel le moteur pneumatique (210) com-
porte une section de compresseur de moteur pneu-
matique (222) et une section de turbine de moteur
pneumatique (224), dans lequel la première entrée
de moteur pneumatique (212) est configurée pour
fournir l’air prélevé à la section de compresseur de
moteur pneumatique (222) et la seconde entrée de
moteur pneumatique (216) est configurée pour four-
nir l’air sous pression à la section de turbine de mo-
teur pneumatique (224), et dans lequel la première
sortie de moteur pneumatique (214) est configurée
pour évacuer l’air prélevé vers un trajet d’écoulement
de dérivation (B) du moteur à turbine à gaz (20) et
la seconde sortie de moteur pneumatique (220) est
configurée pour évacuer l’air sous pression vers le
trajet d’écoulement de dérivation (B).

15. Procédé de démarrage d’un moteur à turbine à gaz
(20) ayant une section de compresseur de trajet
d’écoulement central, une section de chambre de
combustion (26) et une section de turbine de trajet
d’écoulement central configurées pour fournir un tra-
jet d’écoulement central (C) s’étendant à travers le
moteur à turbine à gaz (20), comprenant :

la rotation de la section de compresseur de trajet
d’écoulement central et de la section de turbine
de trajet d’écoulement central ;
l’ouverture d’un premier point d’accès (208) au
trajet d’écoulement central (C) pour diriger un

air prélevé de la section de compresseur de tra-
jet d’écoulement central vers une section de
compresseur de moteur pneumatique (222)
d’un moteur pneumatique (210) ;
la direction d’un air sous pression depuis une
source d’air sous pression (218) vers une sec-
tion de turbine de moteur pneumatique (224) du
moteur pneumatique (210) ;
l’entraînement de la section de turbine de mo-
teur pneumatique (224) à l’aide de l’air sous
pression pour entraîner la section de compres-
seur de moteur pneumatique (222) afin de pom-
per l’air prélevé depuis le premier point d’accès
(208) ; et
l’allumage de la section de combustion (26).

15 16 



EP 3 693 572 B1

10



EP 3 693 572 B1

11



EP 3 693 572 B1

12



EP 3 693 572 B1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2017268423 A1 [0004]
• US 2018163627 A1 [0005]

• US 2014250898 A1 [0006]


	bibliography
	description
	claims
	drawings
	cited references

